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M infection. Ann. N.Y. Acad. Sci. Vol 685, pp 
knd Feigner, P. L, 1993. Direct gene-transfer for 
llimunization. Trends in Biotechnology Vol 11 No. 5. pp 
I ^unt, L. A., Webster, R. G. 1993. Protection against 
l^llenge by immunization with a 
)ng plasmid DNA. Vaccine 1 1:957-960; Martinon, F., 
w;^m«nroTi:enzen7G., Magne, R.. Gomard, E.. Guillet, J. G., Levy, J. P. 
andMeulien,P.1993. Eur. J. Immunol. 23:1719-1722). Yet other altemative 
presentation forms could consist in the incorporation of the tolerogen or its 
nucleic acid precursor into a protective vehicle such as a liposome or 
equivalent biodegradable vesicles onto which the mucosa-binding substance had 
been or shall be attached allowing efficient binding of the 
tolerogen-containing vehicle to a mucosal surface for improved tolerogenic 
efficacy. With this type of presentation form, the tolerogen may be either 
free or linked to another molecule. 



Recombinant cholera toxin B subunit (CTB) was produced in a mutant strain of 
Vibrio cholerae deleted of the cholera toxin genes and transfected with a 
plasmid encoding the CTB subunit (Sanchez, J. and Holmgren, J. 1989. 
Recombinant system for over-expression of cholera toxin B subunit in Vibrio 
cholerae as a basis for vaccine development. Proc. Natl. Acad. Sci. USA 
86:481-485). Recombinant B subunit of Escherichia coli heat-labile enterotoxin 
(LTB) was produced similarly in a mutant strain of Vibrio cholerae deleted of 
the cholera toxin genes and transfected with a plasmid encoding E. coli LTB 
(Hirst, T. R., Sanchez, J. Kaper. J. B., Hardy, S. J. S, and Holmgren, J. 1984. 
Mechanism of toxin secretion by Vibrio cholerae investigated in strains 
harbouring plasmids that encode heat-labile enterotoxins of Escherichia coli. 
Proc. Natl. Acad. Sci. USA 81:7752-7756). In these expression Systems, CTB 
and LTB are recovered from bacterial growth media as secreted proteins. 
Bacterial cultures were centrifuged at 8000 rev per min for 20 min and the 
supematants were collected and adjusted to pH 4.5 with dilute HCI. After 
precipitation with hexametaphosphate (final concentration 2.5 g/l) for 2 hours 
at 23.degree, G. followed by centrifugation at 8000 rev per min, the pellets 
were dissolved with 0.1 M sodium phosphate buffer, pH 8.0 and dialysed against 

0. 01 M phosphate-buffered saline, pH 7.2, The dialysate was then centrifuged at 
15 000 rev per min to remove residual insoluble material and the supernatant 
was further clarified by filtration through a 0.22 .mu.m filter (Millipore, 
Bedford, Mass.). Finally, CTB and LTB were purified by standard gel filtration 
chromatography through columns of Sephadex G-100 (Pharmacia, Sweden). 

CLPR: 

1 . A method of inducing immunological tolerance in a mammal to a 
T-cell-associated immunological response, which comprises administering by a 
mucosal route to a mammal suffering from or prone to a T-cell associated 
disease an immunological tolerance-inducing agent, wherein said agent comprises 
(i) a mucosa-binding molecule selected from the group consisting of the B 
subunit of cholera toxin and the B subunit of heat-labile enterotoxin of 
Escherichia coli, linked to (H) a specific tolerogen associated with said 

T-cell associated immune response, and wherein said agent is administered in an 
amount and for a time effective to induce tolerance against said T-cell 
associated immune response. 
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